Abstract --Introduction: Myoepithelioma (ME) is a rare salivary gland tumor. Constructed aroung a clinical case, this article aims to gather up up-to-date epidemiological, clinical and histological data about myoeptihelioma with emphasis on the diagnostic approach and differential diagnoses, paraclinical exams and the main histological features reported for its characterization. Observation: A 41-year-old female, presenting a 1-year slowly enlarging palatine nodule was referred to the Oral Pathology Consultation. Clinical data and paraclinic examination were nonspecific. A thorough histological examination, comparing clinical data with cyto-architectural and immunostaining profile of the tumor allowed a positive diagnosis of ME. Discussion: The clinical aspect of ME is close from other more frequent tumors within the same areas. Accordingly, its discovery is often incidental and its diagnosis histological. ME display variable architecture and composition, requiring full tumor examination for proper diagnosis. When benign, ME act as mixed tumor regarding local extension, prognosis and recurrence. Malignant ME behaves as a lowgrade malignant tumor with metastatic potential. Conclusion: Despite its rarity, ME should be hypothesized in front of a palatine nodule. Clinician and pathologist should be particularly cautious regarding nature, malignancy and follow-up of this tumor, since few data are up-to-now available.
Introduction
Palate is one of the site that are the most affected by tumoral processes in the oral cavity. Among them, minor salivary gland tumors present with a great polymorphism, and a high proportion of malignancies. Diagnosing a palatine nodule remains a challenge for the clinician since many distinct entities present with the same clinical features, but display different prognoses, local aggressivity, metastatic potential, and treatment strategies.
Among those tumors, Myoepithelioma is a rare benign salivary gland neoplasm, composed of ectoderm-derived contractile cells that act as smooth muscle cells, called myoepithelial cells. This tumor was firstly described in 1943 by Sheldon et al. and 50 years later, considered a distinct entity among salivary gland adenomas and no longer as a variant of pleomorphic adenoma by WHO [1] .
Considering that approximately half of the minor salivary gland prove to be malignant [2] , head and neck clinician are used to pay attention to differential diagnosis. Despite its rarity, myoepithelioma should be considered in front of a nodule in salivary areas to implement appropriate care and monitoring if necessary, since its malignant counterpart, frequently arising from long-standing tumors, can result in extensive regional destruction and distant metastasis.
The aim of this article is to gather up-to-date datas about epidemiological, clinical and histological features of myoeptihelioma, illustrated by a case report with emphasis on histology and diagnostic approach.
Observations
A 41-year-old female without any relevant medical history apart from a familial history (brother) of leukemia, nonalcoholic and non-smoker was referred to our consultation for a slightly painful mass located on the hard palate, slowly evolving for 1 year. On extra-oral examination, no lymphadenopathy or abnormalities were observed. On intra-oral examination, a one-centimeter, well-circumscribed, firm sessile nodule on the left hemi-palate was observed. No color change or superficial alterations of mucosa were noticed and the tumor did not bleach or pulse on palpation (Fig. 1) .
Cone beam computed tomography (CBCT) revealed moderate associated bone involvement, suggesting pressure-related remodeling (Fig. 2) and a non-mineralized composition. No dental infection foci were noticed. Routine hematological tests were prescribed and were within normal range.
Surgical management
A complete excision of the lesion was carried out under local anesthesia. After superficial incision, the tumor was easily dissected from the surrounding tissue and presented as a firm, 1 cm well-circumscribed, homogeneously beige lesion (Fig. 3) . After complete removal, an additional 1 mm safety margin was removed by curettage of the mucosa and periosteum. Surgical site was closed by interrupted sutures and hemostasis obtained by compression. The specimen was fixed in 10% buffered formaldehyde and submitted to histological examination.
Histological examination
Histological examination of the surgical specimen revealed a fully encapsulated tumor composed of plasmacytoid epithelial clusters and very rare salivary ductal components within a mixoid stroma. No cellular atypia, coagulation necrosis or inflammation were noticed. The tumor did not display perineural or periosteal extension as well. Ki-67 index was under 1%. Immunohistostaining was positive for S-100 protein, cytokeratin AE1 and AE3 (Fig. 4 ) and we found a focal expression of smooth muscle actin (SMA). CD138 and CD163 were negative. Excision of the lesion was complete. Findings were compatible with a benign myoepithelioma.
After one week, wound healing was complete. A regular follow-up, every three months the first year, then twice a year was established to allow an early detection of potential recurrences. After one year follow-up, no recurrence was detected (Fig. 5 ).
Commentary
Myoepithelioma: clinical features and incidence rate Accounting for about 1.5% of all salivary gland tumors and 5.7% of all benign minor salivary gland tumors. Incidence is the same in males and females, ranging from 9-85 years old, mostly during the third decade [3] . No risk factors have been clearly identified.
Although myoepithelioma might occur in any tissue with a secretory function (major and minor salivary glands, sweat glands, lacrimal glands, prostate, breast, nasopharynx, lungs, retroperitoneal region, skin and soft tissue) [4] they preferentially develop in the parotid gland (40%) and in minor salivary glands (21%), especially in the hard and soft palate (40% of reported cases) [3] . Those found in minor glands occur in slightly younger individuals, in compare with other sites [2] . Myoepitheliomas display non-specific, variable, clinical features, like other more frequent lesions such as pleomorphic adenoma, which can easily lead to a misdiagnosis. Biopsy is frequently non-specific and fine-needle aspiration cytology possibly misleading. Indeed, depending on the sampling region, myoepithelioma can exhibit the same characteristics as other salivary glands tumors. Architectural examination combined with immunochemical profiles is thus crucial for thorough diagnosis.
Clinically, benign myoepithelioma is usually described as an asymptomatic, insidious mass that slowly enlarges over a period ranging from several months to years, rarely ulcerated (mostly resulting from a chronic local injury). The tumor is wellcircumscribed, firm but not hard, and its surface is lobulated without any associated nervous alterations or lymphadenopathy. Originally described as 1-5 cm swellings [5] , tumors rarely exceed 3 cm in diameter at the time of the diagnosis. The surgical specimens of myoepitheliomas have a solid, yellow or gray appearance, with glistening cut surface. Apart from the mild pain, the observation in this cases conformed with this description.
Paraclinic examination
Data available about CT and MRI imaging of myoepithelioma are limited. A few recent retrospective studies looked after imaging characteristics of benign and malignant parotid myoepithelioma.
Early findings about benign myoepitheliomas displayed isolated, unilocular (71%) or multilocular (22.2%), mostly round, with smooth contours and weel-defined margins tumors. Capsule are generally discernable on T2-Weighted and contrast enhanced T1-Weighted imaging. Tumors display homogeneous MRI signal intensities, with a T2-Weighted hypersignal [6] . Enhanced CT imaging may display enhancing nodules and nonenhencings areas of linear bands or with cystic configuration [7] . Some case report describe central benign myoepithelioma located in the maxilla [8] or pressure-related bone resorption of the mandible associated to adjacent sublingual benign myoepithelioma resulting in a round, lobulated, wellcirconscribed radiolucency discernable on orthopantomogram or CBCT [9] .
Histological features
Myoepithelioma exhibits the variable nature of myoepithelial cells through the great variability of its structure and components from an area to another and from a tumor to another. Accordingly, biopsy is frequently non-specific and fine-needle aspiration cytology possibly misleading [10] . Indeed, depending on the sampling region, myoepithelioma can exhibit the same characteristics as other salivary glands tumors. A complete resection of the tumor is necessary for appropriate histological examination.
Previous descriptions suggest that myoepitheliomas can either develop with a full capsule (for the parotid myoepithelioma), or with an irregular capsule [11] (with few interruption zones) or without a capsule (mostly described for palatal myoepithelioma) [12] . The tumor observed in this case was fully encapsulated in a fibrous capsule, in accordance with other description in the same area [4, 13] (Fig. 3) .
Cells types described in myoepithelioma include spindle, plasmacytoid (or hyaline), epithelioid, clear-cell and oncocytic types. Spindle and plasmacytoid are the most reported variants. Plasmacytoid type is frequent in minor salivary glands, whereas spindle cells are often reported in the parotid [4, 5] Another recently described entity, called "mucinous myoepithelioma" displays intracellular mucin material [14] . Clear cells type can undergo cystic changes [15] . One type or mixture of different cell-type can be found in the same tumor. Plasmacytoid myoepithelioma should also be distinguished from rhabdomyoma and oncocytoma, the latter displaying granular cytoplasm on histological examination. Growth pattern may be solid, myxoid or reticular and sometimes found together within the same neoplasm. In this case, the stroma was myxoid ("pleomorphic-adenoma-like"), a seemingly rare variant in compare with non-myxoid myoepitheliomas, which made the immunostaining profile essential for diagnosis.
According to the widest immunohistochemical study (101 cases), SMA appears to be inconstantly expressed (36%), despite the tumor denomination "myoepithelioma". Pancytokeratin AE1/AE3 (93%) and myoepithelial markers like calponin (86%), PS-100 (87%) are generally significantly positive [16] . Cytokeratins CK7 and CK14 and myoepithelial marker p63 are usually positive [4, 1] Markers expressions vary depending on the tumoral subtype. For example, the epitheloid subtype could express more epithelial marker than other subtypes, that mostly express myoepithelial markers [17] . In this case, S100, AE1-AE3 and SMA immunostaining were performed and positive. We found a focal expression of SMA. Put together with histomorphological data, the immunostaining profile displayed allowed a reliable diagnosis of myoepithelioma.
Surgical management
Recommended surgical management of myoepithelioma is a complete surgical excision with a safety margin of uninvolved tissue [4] . Clinician should pay attention the peripheral detachment of the tumor during the surgery to detect potential extension or invasive behavior of the tumor. During the surgical management of this patient, the tumor was easily separated from the surrounding tissue after superficial incision, since no adherence were noticeable.
To provide guidance for the surgery management, extemporaneous examination of the specimen À which could not be performed under the chosen operating conditions for this case À is a preferable option, when possible, in compare with preoperative fine needle aspiration or biopsy which could underestimate the tumor nature and behavior.
Prognosis and recurrence
The prognosis of benign myoepithelioma is often reported similar to mixed tumors [18] , though Gore et al. reported a recurrence rate from 15-18% [19] . No distant dissemination has been reported yet for benign myoepithelioma. Up to now, no particular cell-type or growth pattern have proved to have a significant prognosis impact. Incomplete resection of the tumor seems to result in a higher recurrence rate [20] .
Main differential diagnoses: malignant myoepithelioma and other salivary gland tumors Malignant myoeptihelioma
Given the histological aspect, the malignant counterpart of myoepithelioma, also called "myoepithelial carcinoma" (MC) was the main differential diagnosis. MC accounts for 0.2-0.6% of all salivary gland tumors, affecting equally men and women of a wide range of ages, the mean age being slightly higher than the benign ones (55-years-old) [2] . Up to now, risk factors have not been clearly identified. The parotid gland is the most common primary site (75%), followed by the submandibular gland and minor salivary glands [2] . More unusual locations have also been reported including, gingiva, larynx, lateral wall of the nasopharynx, base of the tongue, maxillary sinus and cavernous sinus or more distant extra-oral sites [21] [22] [23] [24] .
It typically present as an unencapsulated soft to firm masse, ranging from 2-10 cm . The cut surface is grey to tan white and occasionally hemorrhagic, with cystic degeneration and necrosis [3] .
They may arise de novo (30-40%) but at least 50% develop from a preexisting pleomorphic adenoma or myoepithelioma, especially in long standing tumors or in tumors with multiple recurrences [25, 3] . MCs arising from the proliferation of the myoepithelial component of a epithelial-myoepithelial carcinoma has also been described [26] .
Diagnosis of MC is based on two major histologic criteria: unequivocally malignant and exclusively myoepithelial [6, 23] This suggest a lack of ductal or acinar differentiation and allow a differential diagnosis with epithelial-myoepithelial carcinoma. Typical features of malignant myoepithelioma include multinodular architecture, infiltrative and destructive growth À particularly inside the surrounding glandular tissue À with unclear delimitation or nervous unsheathing, cellular pleomorphism, necrotic areas, hypercellular peripheral rims [27] . and high mitotic index (Ki-67 > 10%) support a malignant nature of the tumor. Latest data suggest a high recurrence rate and metastatic potential for these tumors [28] with a propensy for distant (mostly lung) metastasis rather than regional lymph node metastasis [3] . Prognosis seems to be negatively correlated with tumor necrosis [29] . Tumors tend to be more aggressive with short clinical course when they arise de novo [30] . Presence of preexisting carcinoma ex-pleomorphic adenoma and vascular invasion could negatively impact disease-free-survival [28] . They are considered intermediate to high grade carcinomas. Accordingly, radiotherapy and chemotherapy after surgical management and precise identification of tumor extension with CT, MRI and/or PET-CT are frequently implemented, though very few data are available yet for this tumor [31] . Latest WHO report suggests that one third of the patients are cured with surgical management alone, and one third experience metastatic and progressive disease [3] , suggesting that the third left have multiple recurrences [3] .
Regarding CT imaging characteristics, Yue et al. gathered retrospectively datas from 10 patients with MC from various origins (1 palatine myoepithelioma). In compare with benign myoepithelioma, solitary lesions had all irregular shapes, lobulated or multinodular, with a partially ill-defined boundary consistent with infiltrative tumor border and incomplete capsule. Nonenhanced CT showed inhomogeneous density corresponding to mucoid material or calcifications in 2 cases. They also reported inhomogeneous enhancement with small cystic (necrotic or mucus regions), slit-like (interstitial hemorrhage) and nodular (abundant vascular epithelial network) enhancements [32] .
Pleomorphic adenoma and other salivary gland tumors
In this observation, the growth rate of the tumor was reassuring regarding high-grade malignant tumors. Given the clinical aspect, pleomorphic adenoma (PA) was the main differential diagnosis.
PA is the most common salivary gland tumor of the palate accounting for approximately half of all salivary neoplasms and 40-80% of all minor salivary gland tumors, with a major predilection for the parotid glands [33] . In order to histologically distinguish PA from the rare diagnosis of myoepithelioma, authors all agree to say that no chondroid, osteoid or fibromyxoid stroma should be observed in myoeptheliomas. Fibromyxoid stroma would indicate PA. Besides, epithelial component of myoepitheliomas should account for less than 5-10% [19] . Most authors consider that myoepithelioma can display some rare ductal compounds (1 per field at Â200-Â400 magnification or 5% of tumor parenchyma) which can be used to distinguish them from mixed tumors [34] . In this case, stroma was exclusively myxoid and few isolated ducts (<1 per field at 200 magnification) were found. In 1998, WHO suggested that myoepitheliomas have a more aggressive behavior in compare with pleomorphic adenomas. Subsequent publications, including 2017 WHO classification of Head and Neck Tumors, are not so categorical regarding the difference of behavior between these tumors.
Polymorphous low-grade adenocarcinoma, basal cell adenocarcinoma, epithelial-myoepithelial carcinomas, low-grade mucoepidermoid carcinoma, adenoid cystic carcinoma and the recently described mammary analog secretory carcinoma of the salivary gland (MASCSG) were also considered and excluded based on structural and/or cytologic criteria or immunostaining profiles.
Further differential diagnosis
CBCT imaging allowed to exclude infection related diseases, bone tumors, odontogenic tumors and palatine torus. No further imaging investigation appeared to be necessary.
Connective tissue tumors, especially myxoma, leiomyoma, schwannoma and neurofibroma (and less likely sialolipoma) were also possible. Leiomyoma, myxoma are PS-100 negative. Scwhannoma, neurofibroma and sialolipoma display highly specific histological features and were easily excluded on microscopic characterization.
Plasmacytoid cell observed in this case were similar to neoplastic plasma cells of plasmacytoma. For this reason we ran CD138 immunostaining, which was negative. CD163 was also negative, excluding histiocyte-mediated diseases.
Oncocytoma, oncocytic hyperplasia, or metastatic lesion were also included in the differential diagnosis. Figure 6 summarize the chosen approach to treat this patient and gather the main clinical and histological features.
Conclusion
Palate is at the crossroad of many different types of tumors. Among them, minor salivary glands tumors show a considerable variability and share many similarities at the same time, making them clinically and histologically uneasy to diagnose and characterize. Despite its rarity myoeptihelioma should be hypothesized in front of a palatine sessile nodule. Discovery of such tumor is often incidental and diagnosis is histological. Accordingly, clinician and pathologist should be particularly cautious about differential diagnosis and benign/malignant status of the tumor and be careful to follow-up, since few data are up-to-now available.
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